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‘1.0 INTRODUCTION

PRC Environmental Management, Inc. (PRC) received Contract Task Order (CTO) No.
0047 from the Department of the Navy, Western Division, Naval Facility Engineering Command
(WESTDIY) to conduct a site investigation of the Naval Station Treasufe Island (TI), San
Francisco, California. The SI included soil borings and collecting soil samples for chemical

analysis.

This report presents the results of the SI conducted at the TI. The SI addresses three sites
at TL: (1) Site 8 - Army Point Sludge Disposal Area, (2) Site 19 - Refuse Transfer Area, and (3)
Site 25 - Seaplane Maintenance Area.

2.0 BACKGROUND

The TI facility consists of two contiguous islands, TI and Yerba Buena Island (YBI), and
is located in San Francisco Bay midway between the cities of San Francisco and Oakland (Figure
1). The Bay Bridge connects TI to San Francisco, approximately 2 miles west, and to Oakland,
approximately four miles east. TI and YBI are surrounded by the waters of San Francisco Bay.

TI is a man-made island composed of dredged materials consisting of poorly-graded, fine
sand placed over the Yerba Buena shoals. YBI is a natural rock is]and with minimal soil cover.
Primary functions of TI include the Naval Technical Center; waterf ront facilities; military and
family hoﬁsing; personnel support; Naval Readiness Command, Region 20; a Navy brig; and the
Navy and Marine Corps Museum. YBI serves as residential suburb to TI, with 107 units for
officer family housing, and accommodates a U. S. Coast Guard station.

The Naval Energy and Environmental Support Activity (NEESA) conducted a preliminary

_hassessment (PA) at Tl in 1987. The PA began with a records search at various government

agencies, including Navy Engineering Field Divisions, national and regional archives and record
centers, and U. S. Geological Survey offices. During the search, records were reviewed to collect
information regarding TI’s past missions, industrial processes, waste disposal records, and known

environmental contamination.

After the records search, NEESA conducted an on-site survey to complete documentation
of past operations and to identify potentially contaminated areas. With the assistance of a point
of contact at TI, the team inspected TI during the survey and interviewed long-term employees
and retired personnel. The on-site survey for TI was conducted from October 5 to October 9, -
1987, '
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The information gathered during' the PA was used to determine if past or present
operations at TI threaten or potentially threaten human and environmental health. Sites
identified as potential threats were then recommended for further study. The three sites listed
below were identified during the PA and studied under this SI.

Site 8 - Army Point Sludge Disposal Area (YBI)
Site 19 - Refuse Transfer Area (TI)
- - Site 25 - Seaplane Maintenance Area (TI)

The location of each site within TI is shown in Figure 2.
3.0 PURPOSE OF SITE INSPECTION

The purpose of the SI is to assess the sites identified during the PA as posing a potential
‘threat to human and environmental health. Its design objectives are intended to confirm or deny
the presence of soil contamination and the potential for ground-water contamination at each site.
Data collected during the PA and SI will provide the necessary documentation to evaluate each
site using the Hazard Ranking System (HRS). The HRS was developed by the U. S.
Environmental Protection Agency (EPA) to Systematically evaluafe the severity of contamination
at potential hazardous waste sites. Depending on the results of the HRS, the TI sites may require
further study under a Remedial Investigation/Feasibility Study (RI/FS).

4.0 PROJECT APPROACH '

The project apbroach of the SI includes the following three tasks: (1) background review,

(2) field investigations, and (3) SI report preparation.

On .March 27, 1990, a scoping meeting was held with PRC, WESTDIV, and TI
representatives to initiate the SI. PRC was represented by Randolph Fish, project manager.
WESTDIYV representatives were Bella Dizon'and Alan Nakamura, the Navy Engineers-in-
Charge. Kam Tung, environmental coordinator; Edward Sarmiento, staff civil engineer; and
Randolph Friedman, community relations specialist, represented TI. During the meeting, the
scope and ijectives of the SI were confirmed with Navy personnel. Additionally, a
reconnaissance of each site was conducted to identify areas of concern and to determine site

logistics and accéss, possible drilling locations, and the overall facility layout.
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The following documents were reviewed as part of the SI background review:

Preliminary Assessment _Report; Naval Station Treasure Island, San Francisco,
California, NEESA, April 1988. :

Geologic and Engineering Aspects of San Francisco Bay Fill, California Division of
Mines and Geology, Special Report 97, 1967. '

As-built construction drawings for sites included in the SI.

The information obtained duriﬁg the background review was used to prepare a detailed field
work plan. The work plan, dated April 20, 1990, included: (1) a Sampling and Analysis Plan
(SAP) describing field procedures and sampling locations; (2) a Quality Assurance Project Plan
(QAPjP) describing field and laboratory quality assurance (QA) procedures; and (3) a Health and
Safety Plan (HSP) describing personnel protection requirements and procedures.

Field work for the SI was performed from August 27 to September 5, 1990. Field
activities included soil borings and soil sa_lmpling as described in the SAP. Samples were shipped
to Pace Analytical Laboratory in Novato, California for chemical analyses. All data obtained

from the SI were analyzed and this report presents the results.
5.0 REPORT ORGANIZATION

The remainder of this report presents the results of the SI performed at TI San Francisco,
California. Chapter 6.0, Environmental Setting, provides a brief regional description of the San
Francisco Bay Area. Chapter 7.0, Site Description, describes the past activities that are believed
to have occ_urred at the TI sites and identifies the contaminants that may be present as a result of
the activities. Chapter 8.0, Field Activities, describes the field activities performed to complete .
the SI and identifies deviations from the original work plan submitted to the Navy. Chapter 9.0,
Exposure Standards Criteria, and Guidelines bresents state and federal levels of risk for exposure
to ceftain contaminants in certain media. Chapter 10.0, Results, discusses site conditions for each
site, including soil characteristics and sample analytical results. Chapter 11.0, Quality '
Assurance/Quality Control (QA/QC), summarizes the field and laboratory QA/QC results.
Chapter 12.0, Conclusions and Recommendations, presents a summary of findings for the SI
conducted at TI and recommendations for future activities. The appendices to this report contain
data obtained during the SI, including boring logs, chain-of-custody forms, field notes, and

laboratory reports.
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6.0 ENVIRONMENTAL SETTING

The TI environmental setting description provides information on the location, regional
geology, ground water, surface water, climate, and biological resources associated with TI. This
section is included to provide background information needed to perform the HRS. Unless
otherwise noted, information in this section was obtained from the TI PA report prepared by
NEESA, dated April 1988. '

6.1 LOCATION

TI is located in San Francisco Bay, midway between the cities of San Francisco and
Oakland, in San Francisco County, California. The station consists of two islands: TI,
approximately 450 acres in size, and YBI, approximately 130 acres in size. The only means of
vehicular access to TI is via Interstate 80, San Francisco-Oakland Bay Bridge, from San
Francisco, approximately 2 miles to the west, or Oakland, approximately 2 miles to the east.

Primary facilities of TI include the Naval Technical Training Center; waterfront facilities;
military and family housing; personnel support; Naval Readiness Command, Region 20; a Navy
brig; and the Navy and Marine Corps Museum. YBI serves as a residential suburb to TI, with
107 units for officer family housing, and accommodates a U. S. Coast Guard station._

Vo

TI is surrouhded by the waters of San Francisco Bay. The San Francisco Bay (Bay) Area
is a major metropolitan center of business, industry, and government for Northern California.
The Bay Area encompasses over 6,000 square miles of extensively developed, mixed use land with
approximately 280 miles of shoreline. The population of the Bay Area exceeds 3 million pe'ople.

6.2 REGIONAL GEOLOGY

TI is located in the southern coast range geomorphic pro_vince of California. Basement
rocks for the portion of this geologic region encompassed by the Bay Area consist primarily of
the fractured and sheared rocks of the Franciscan Formation. San Francisco Bay is a drowned
river valley developed within a southeast to northwest trending structural trough in the
Franciscan Formation bedrock. Material eroded from the Berkeley/Oakland Hills form the
broad, gently sloping coastal plain which borders the eastern shoreline of the bay. Extensive
areas of Orthents (fill material) are found at point locations along the western shoreline of the
bay, primarily along the San Francisco waterfront. These Orthents generally consist of variable
amounts of soil, gravel, broken concrete and asphalt, rock, bay muds (alluvial and estuarian



sediments), and other solid material. These soils are highly variable due to differences in the

kinds and amounts of fill material in the profile.

The Bay Area, located near the contact between the North American Plate and Pacific
crustal plates, is a tectonically active region. This seismic regime is characterized by southeast to
northwest trending faults exhibiting primarily right lateral strike-slip movement. The major
active faults in the vicinity of the site are all part of the San Andreas fault system. These faults
include the Hayward fault approximately 5 kilometers to the east; the San Andreas fault,
approximately 15 kilometers west of the site; the San Gregorio-Seal Cove fault, approximately 40
kilometers to the west; and the Calaveras fault, approximately 85 kilometers to the éoutheast. '

6.2.1 Treasure Island Geology

TI, as mentioned earlier, is a man-made island primarily consisting of fill material
dredged from San Francisco Bay and emplaced upon the Yerba Buena shoals. The fill used for
construction consists primarily of sand with lesser amounts of silt, clay, and gravel. The fill
thickness throughout the site is reported to be épprokimately 50 feet.

This fill is situated on top of a thick body of clayey silt known as Bay Mud. The Bay
Mud contains some fine-grained sand stringers and extends to a depth of approximately 100 to
120 feet below ground surface. Underlying the Bay Mud is a relatively consolidated body of
interbedded clays and sands, approximately 30 feet thick, that overlie the shale and sandstone
bedrock.

According to a U. S. Department of Agriculture (USDA) soil survey, the soils at TI
consist primarily of Urban Land and Orthents. Urban Land comprises those areas which are -
more than 85 percent covered by asphalt, concrete, buildings, or other impervious man-made
material. The soil under these structures is generally similar to the Orthents. In general, the soils
found at TI are poorly-graded, fine sand with occasional discontinuous lenses of silt and clay.

6.2.2 ~ Yerba Buena Island Geology

YBI, as stated earlier, is a natural island consisting of four geologic units: landslide

-debris, artificial fill, Colma Formation sands, and shale and sandstone bedrock of the Franciscan

Formation. The most recent geologic unit at YBI is the landslide debris that results from the
downslope movement of clayey, silty sand. A significant area of landslide debris is located at the
north side of the island and smaller areas of landslide debris are found at other locations. The fill
geologic unit is located along the eastern shoreline of YBI. The Colma Formation, a fine- to

7
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medium-grained sand with minor amounts of sandy silt, clay, and gravel interbeds, is exposed
over approximately 70 percent of the island. It unconformably overlies the bedrock, varying in
thickness from a few inches to several feet. The resistant sandstone and shale of the Franciscan
Formation bedrock underlies the landslide debris, artificial fill, and Colma Formation of YBI.
Although the Franciscan Formation generally tends to be highly variable in composition and
structure in the Bay Area, surficially it appears consistent in structure and composition at YBI.
The Franciscan units exposed at YBI generally dip to the northeast and have a southeast to
northwest trend. _

The soils at YBI are classified as Candlestick, Kron, and Buriburi, and are found on 30 to
75 percent slopes. Additionall);, there are areas of Urban Land and Orthents found on 5 to 75
percent slopes. Soils on YBI range from 10 to 40 inches deep over the sandstone and shale
bedrock. Surface soils range from fine, sandy loam to gravelly loam. Subsurface soils range from

gravelly loam to’sandy, clay loam.
6.3 HYDROGEOLOGY AND MIGRATION POTENTIAL

There is limited potential for human contact with or consumption of ground water at TL.
Ground water is impotable due to contact with saline to brackish Bay waters, and therefore is not
used. Domestic water is supplied by pipeline from San Francisco, west of TI, or Emeryville, to

.the east. No information is available on the utilization of ground water by wildlife, but it is not

suspected to be a significant water source.
6.3.1 Treasure Island Hydrogeology and Migration Potential

Depth to ground water at TI varies from approximately 30 to 72 inches below ground
surface. Tidal influence on the water table at TI is approximately 0.3 feet. Recharge occurs
from infiltration from precipitation, landscape irrigation and leaking storm drains, and from the
San Francisco Bay waters. Perched ground water conditions above the shallow water table may
exist due to the presence of relatively impermeable silt and clay lenses.

The fill materials at TI tend to have medium permeability, 1.0 x 10? to 1.0 x 10* cm/sec.
The direction of ground water flow is generally toward the Bay. Soluble contaminants would
tend to migrate vertically through the sand to the water table. Less soluble contaminants, '
however, might bind with the soils and become relatively immobile.
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6.3.2 Yerba Buena Island Hydrogeology and Migration Potential

There is limited information on ground water at YBI; however, in similar sites in the Bay
Area, ground water is commonly found in sandstone or fractured shale due to infiltration.
Ground water would be recharged from infiltration of precipitation, landscape irrigation and

leaking storm drains, and from Bay waters.

, In the areas of artificial fill on the east side of YBI, soluble contaminants would migrate
to the Bay waters. At other areas on the island, surface runoff would infiltrate into the
Franciscan sandstones and shales, leaching soluble contaminants to the ground water. Less
soluble contaminants would tend to bind with the soils and bedrock becoming relatively immobile
or leaching small quantities to the surface runoff or ground water.

6.4 SURFACE WATER

San Francisco Bay is the only body of water located at TI. In general, all surface runoff
from TI and YBI flows toward the Bay. There are water quality problems in the San Francisco
Bay. The two main sources of water pollution are point and nonpoint sources. Point sources
result from the improper disposal of wastes from a facilit); or structure, such as a municipal
sewerage pipeline. The primary nonpoint source of water pollution to the Bay is surface runoff.
Water quality in the San Francisco‘ Bay is considered by the California Regional Water Quality
Control Board to be critical. '

6.5 BIOLOGICAL RESOURCES

TI provides an urban terrestrial habitat that is intensi\}ely developed, maintained, and
landscaped with trees, shrubs, and lawns. Most of the vegetation was cultivated in landscaped
areas as the island was developed. The more dominant species include perenial ryegrass,
Kentucky bluegrass, star acacia, bottle brush, boxwood, oleander, English ivy, ice plant, blue
gum- eucalyptus, Monterey pine, coast live oak, Bishop pine, sycamore, and white fir.

YBI is mostly undeveloped land; however, there are approximately 55 acres of developed
urban terrestrial habitat consisting primqrily of residential housing areas. Vegetation in the

"developed areas is similar to the cultivated landscaping at TI. The undeveloped areas consist of .

grasslands, brushlands, woodlands, and a proposed wildlife area for Army Poin't. There is
approximately 1 acre of grassland, 20 acres of brushland, 30 acres of eucalyptus woodland, 10
acres of mixed woodland, 10 acres of the proposed wildlife refuge, and 4 acres of parkland on
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YBI. Vegetative species found in the undeveloped areas include brome, California oatgrass, blue
gum eucalyptus, coyote brush, coastal sage, poison oak, California buckeye, and blackberry.

Wildlif e known and expected to occur at TI mostly consists of species adapted to urban
environments and landscape plantings. Birds typically associated with urban and residential
environments and adapted to human disturbances are found at TI and YBI. These include the
house finch, stellar jay, English sparrow, savannah sparrow, and robin. The areas of shrubs

interspersed with grasslands and extensive eucalyptus woodlands provide cover for birds such as

California quail, Lewis woodpeckef, horned lark, cedar waxwing, and white-breasted nuthatch.
Additionally, the Bay Area is located within the Pacific Flyway, a corridor for migrating

bird species that extends from South America to t_he Arctic Circle. The Bay Area provides vital

resting places, feeding areas, and wintering grounds for large populations of many bird species.

‘Seventy-five species of water birds visit the Bay Area annually, comprising a population

that fluctuates between 600,000 and 800,000 water_fowl. The shoreline areas of TI and YBI are
used by least terns and brown pelicans for foraging, and by herring gulls for roosting.

Pocket mice and the California ground squirrel are the primary mammals on both TT and
YBI. Additionally, a small colony of harbor seals utilize the southwest shoreline of YBI. No
information regarding the frequency of use of this area by the harbor seals is available. The
harbor seal is protected from hunting, capture, killing, or harassment by the Marine Mammal
Protection Act of 1972. '

The San Francisco Bay-Delta is the largest estuary on the Pacific Coast of the United

States. Although it is widely believed that pollution to the Bay has contributed and is currently
contributing to changes in the biological resources of San Francisco Bay, incontrovertible
evidence of such effects is rare, if any exists at all. The Bay is utilized for sport and commercial
fishing; however, commercial fishing is uncommon near TI and YBI. Marine fauna occurring in
the Bay and around TI and YBI include anadromous fish such as striped bass, king salmon, and
sturgeon. Other fish common to the Bay waters surrounding TI and YBI include sole, flounder,
shark, rays, croaker, and perch. Common bait and forage fish include sardine, anchovy, herring
and smelt. Common shellfish include shrimp and crab. The sport fishing pier at TI is a popular,

local fishing area.

The predominant marine habitat surrounding TI .and YBI is subtidal with unconsolidated
mud bottom substrate. A limited intertidal habitat comprising riprap and dock and pier pilings is
also present. A rocky, intertidal shoreline with mudflats is present between TI and YBIL. The
most common benthic species in these habitats are amphipods, clams, and polychete worms.

10



Although marine flora occur throughout the Bay, there is no readily available information
for the species occurring on or immediately adjacent to the shores of TI and YBI. Common
species that may occur on the shores of Tl and YBI include Zostera sp., Ulva sp., Enteromorpha -
sp., Ralfsia sp., and possibly several red alga (Rhodophyta).

6.5.1 - Rare, Threatened, and_ Endangered Species

The Endangered Species Act of 1973 (Public Law 93-0205) requires that all Federal
agencies carry out programs for the conservation of Federally listed endangered and threatened
species. Federal agencies must ensure that actions authorized, funded, or carried out by them
will not jeopardize the continued existence of any rare and endangered or threatened species or
result in the destruction or adverse modification of critical habitats as determined by the

Secretary of the Interior.

The list of rare and endangered and threatened animal and plant species is published in
the Federal Register 50 CFR 17.11-17.12. The State of California listing of rare and endangered
animals is contained in the California Administrative Code, Title 14, Section 670.2. The
California Native Plant Protection Act of 1978 assigns primary responsibility to the State

~ Department of Fish and Game for determining California .plants to be listed as rare and

endangered. The Department of Fish and Game uses the California. _Native'Plant Society’s
Inventory of Rare and Endangered Vascular Plants of California as their species-of-concern list.

According to the State of California Department of Fish and Game, a species- is
considered rare and endangered when its prospects of survival and reproduction are in immediate
Jeopardy. A species is threatened when, although not immediately facing extinction, it existsvin
such small numbers throughout its range that it may become endangered if its present

environmental conditions deteriorate.

No rare and endangered or threatened plants designated by the California Department of
Fish and Game or the U. S. Fish and Wildlife Service have been observed or are expected to
occur at TI. Additionally, there are no habitats of special biclogical interest at TI.

Three species of wildlife classified as rare and endangered by both the state and federal
governments are known to occur in the Bay Area and have been reported to hunt and forage at

TI. These species include the peregrine falcon (Falco peregrinus anatum), California least tern
(Sterna albifrons brownii), and California brown pelican (Pelicanus occidentalis californicus). It

11
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is unlikely that these species would be adversely affected by contaminants on or from TI. These
species feed throughout the Bay Area and are not specifically dependent on TI or YBI for food.

In addition, other than potential direct discharge of contaminants to the Bay from TI, no
method for contaminants to enter the food chain from TI has been identified. All three species
are carnivorous, with the peregrine falcon feeding primarily on small birds and the least tern and

brown pelican feeding on fish.

The peregrine falcon is considered a rare transient or winter visitor along the California

coast, foraging and resting in open country, river mouths, and near shore waters such as the San

Francisco Bay. Although suitable nesting habitat is reportedly absent from both TI and YBI, one
pair of peregrine falcons is reported to be nesting on the Bay Bridge.

The California least tern migrates along the Pacific Flyway to wintering grounds in
Central and South America. From April to September, it is found in California nesting on sandy
beaches and salt flats. Least terns primarily feed on small fish in near shore waters, including

marshes, estuaries, bays, and along the surf line. Although the California least tern is expected to

be an infrequent visitor to TI and YBI, it has been observed on occasion in near shore waters

surrounding TI and YBI.

The California brown pelican is the endangered species expected most f’ requently near TI
and YBI. Along the California coastline, it feeds in or rests on open waters outside the surf line
and in near shore waters like the San Francisco Bay year-round. The brown pelican’s diet

consists primarily of fish.
6.6 CLIMATE

The climate at TI is dominated by the Pacific Ocean, producing a maritime climate
characterized by little temperature variation. The average annual temperature is 56 to 58 degrees
Fahrenheit, with an average annual frost-free period of 300 to 330 days. '

The average annual precipitation is approximately 25 to 30 inches. Approximately 90
percent of the annual precipitation occurs from November to April. Localized showers are
infrequent and storms are moderate in duration and intensity. Mean annual evaporation is 48

inches. The greatest evaporation occurs during July.

Relative humidity during the winter is approximately 50 to 60 percent during the day,
increasing to approximately 80 to 90 percent at night. Humidity decreases in spring; however, by -
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summer, it increases, particularly at night or in the morning when frequent fogs occur. Humidity
is lowest in the fall, ranging from approximately 50 percent during the day to 70 percent at night.

The prevailing wind direction for the Bay Area is.from the northwest. Wind speed is less
than 6 miles per hour for more than 50 percent of the time, and exceeds 12 miles per hour for
only approximateiy 10 percent of the time. The strongest winds are associated with winter
storms. In the winter, winds from the north and east sometimes bring low temperatures to the
Bay Area. Westerly winds predominate during the summer when cool, marine air flows east
toward the warm Central Valley region of California. These winds are strongest in the late

afternoon and early evening.
7.0 SITE DESCRIPTION

This section describes the three sites of concern included in the SI: Site 8-Army Point
Sludge Disposal'Area, Site 19-Refuse Transfer Area, and the Site 25-Seaplane Maintenance Area.
For each site, past operations are discussed and possible contamination that may have res_ulte_d

from these operations are identified. -
7.1 SITE 8 - ARMY POINT SLUDGE DISPOSAL AREA

The Army Point Sludge Disposal Area is located west of Building 262 at the extreme '
eastern end of YBI. The site occupies a large, open area, approximately 100 feet by 400 feet in
size (Figure 3). Army Point was formerly occupied by personnel quarters; however, only the
concrete foundations of these structures remain. No activities are currently performed at this
site, and the site is overgrown with small trees and shrubs. '

Suspected contamination at Site 8 is the result of waste sludge disposal from the waste
water treatment t\' acility at TI. Waste sludge was also disposed of at another site, Site 7 - Pesticide
Storage Area. Disposal activities reportedly occurred at Sites 7 and 8 from 1968 to 1976. Waste
sludge disposed of at Site 8 was transported from the wastewater treatment facility and spread on
the ground between the remaining foundations. The area of known waste sludge disposal is

depicted in Figure 3.

The volume of waste sludge disposed of at Sites 7 and 8 was approximately 10 to 15 cubic
yards per month, totalling 960 to 1,440 cubic yards for the 8-year period that this activity
occurred. Information regarding the volume of waste sludge disposed of at each site was not

available.
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The potential exists for organic compounds, such as phenolics, and heavy metals,
including cyanide, arsenic, cadmium, chromium, copper, nickel, lead, silver, zinc, and mercury,
to migrate into the subsurface soils from waste sludge at the site.

7.2 SITE 19 - REFUSE TRANSFER AREA

The Refuse Transfer Area is loéated at the east side of TI, adjacent to Avenue N and east
of Buildings 342 and 343 (Figure 4). The unpaved, fenced site occupies an area approximately
130 feet by 200 feet in size, and has been used for refuse staging (transfer, holding, and disposal)
from approximately 1953 to the present. Currently, trash is transferred from various small

containers to large bins for disposal to off -site facilities. The site contains a large, paved ramp,

constructed in 1970, from which trucks can end-dump trash into the bins. The site is open on
the east side to provide access to the ramp. Signs prohibiting the disposal of acids, paints, oils,
batteries, or any other kind of hazardous waste are posted at the site. During the site
reconnaissance, small quantities of m_iscellaneous trash were spread throughout the site, and smali’
areas of oil-stained soil were noted élong the fence at the east side of the site. The soil was
possibly stained by engine oil from trucks that brought trash to the site for disposal.

Little information exists regarding disposal practices prior to 1970. Based on the open
and uncontrolled nature of Site 19, it is conceivable that a variety of hazardous wastes have
possibly been disposed of at this site. Hazardous wastes most likely disposed of at the site may
include batteries, paints, cleaning solvents, and engine oils. Soil, ground water, and surface water
runoff may be potentially affected by past and/or present operations at this site. '

7.3 SITE 25 - SEAPLANE MAINTENANCE AREA

-The Seapléne Maintenance Area is located at the southern end of TI, adjacent to and
south of Buildings 2, 3, and 180 (Figure 5). These three buildings, constructed in the late 1930s, -
functioned as hangars for seablanes from abproximately 1943 to 1958. During this period,
seaplanes were stored and maintained in and around the buildings; however, little information
exists regarding the exact locations of these operat'ions. Hazardous materials-generated by these
operations may include aviation fuel, engine oil, lubricants, and cleaning solvents. These
hazardous wastes may have been disposed of on the ground, thereby contaminating the soil and,
possibly, the ground water. Based on other practices known to have occurred at TI, an
investigation was necessary to determine whether soil ahd ground-water contamination is present

at the site.
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Additionally, 10 underground storage tanks for aviation fuel are reported to be located in
an unspecified area adjacent to Building 2. The exact locations of these tanks is unknown and
there is no record of their abandonment. No records of leakage concerning these tanks were
found in the records reviewed. -

8.0 FIELD ACTIVITIES
Field activities w,efe' performed in accordance with the SAP that was included in the
Volume I Site Inspection Work Plan for NAVSTA Treasure Island dated August 17, 1990. This
section presents a summary of field activities conducted as part of the SI and identifies deviations
from the SAP. '
8.1 DESCRIPTION OF FIELD ACTIVITIES:

Field activities at TI included the following tasks:

Soil Boring and Sampling
- Field Documentation

Soil Boring and Sampling

Five soil borings were advanced to a depth of 10 feet at each site (Army Point Sludge
Disposal Area, Refuse Transfer Area, and Seaplane Maintenance Area). All borings were drilled
using 8-inch outside diameter, hollow stem auger flights. Soil boring locations at each site are

depicted in Figures 6 through 8.
¥ .

_Soil samples were also used to log each of the soil borings. The Unified Soil Classification
System and a Munse! Soil Color Chart were used to describe soil types. Field borelogs are
included as Appendix C.

Upon completion of soil boring and sampling activities, all borings were grouted to the
ground surface with a cement-bentonite slurry. The drill cuttings and decontamination water
were containerized in 15 55-gallon drums and were transferred to the permanent hazardous waste
storage facility on-site. Each drum was labelled as to the boring location and date of the cuttings

and decontamination water.
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Field Documentation

During the site inspection the following field documents were maintained to help ensure

quality control of field activities:

Field Log Book
Soil Boring and Sample Collection Logs
Chain-of-Custody Forms

All documents were written in ink and completed daily by the on-site geologist. Field documents

are included in Appendices B and C.
8.2 DEVIATIONS FROM WORK PLAN

Due to field conditions and other unforeseen occurrences, some of the field activities
were not performed as specifically described in the work plan. Sampling locations and depths
were adjusted to reflect field conditions encountered in the field, including surface features, soil
type, sample composition and sampling quality, and depth to ground water. This resulted in
minor changes from the sample locations specified in the field work plan but did not affect the
results of the site inspection. Actual sample depths are identified in Table 1.

9.0 EXPOSURE STANDARDS, CRITERiA, AND GUIDELINES

State and Federal government agencies have established levels to define acceptable or -
qualified levels of risk for exposure to certain contaminants in various media. Standards,
guidelines, and criteria for various media are shown in Table 2. The rationale for this criteria is

further discussed below.

Under the Safe Drinking Water Act (SDWA, 42 USCA 300), EPA established two types of
standards for public water systems; maximum contaminant levels goals (MCLG) and maximum
contaminant levels (MCL). MCLGs are nonenforceable health goals set at levels that result in no
knbw_n adverse health effects, when considering an adequate margin of safety. MCLs are
enforceable drinking water standards set as close to MCLGs as feasible, after accounting for
analytical, technical, and economical considerations. MCLs and MCLGs are listed in 40 CFR

Parts 141 and 143, resbectively.
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" TABLE 1
SOIL SAMPLING ACTIVITIES

Location o Sample Depths (feétl C Total Samples

Army Point Sludge Disposal Area . :
5 10 - NR!

SB-01 0 2
SB-02 0 3.5-NR 10 2
SB-03 2 5 - NR - 1
SB-04 0 - : - 1
SB-05 0 5.5- NR - 1
Refuse Transfer Area
SB-06 0 5 - 2
SB-07 2 5 - 2
SB-08 2 5 - 2
SB-09 2 5 - 2
SB-10 2 5 - 2
Seaplarie Maintenance Area
SB-11 2 5 - 2
SB-12 2 5 - 2
" SB-13 2 5 - 2
SB-14 2 5 - 2
SB-15 2 5 - 2
Total Number of Soil Samples 27
INR - No Recovery
23



APPLICABLE OR RELEVAN

STLC!
Organics - mg/L
Methylene Chloride -
4,4 - DDE 0.1
4,4 - DDD -
4,4 - DDT 0.1
Inorganics . mg/L
Arsenic 5
Lead 5
Mercury 0.2
Selenium 1
Thallium 7
Aluminum -
Antimony 15
Barium 100
Beryllium 0.75
Cadmium 1
Chromium 560 -
Cobalt 80
Copper 25
Iron -
Manganese -
Nickel 20
Silver 5
Vanadium 24
Zinc 250

TABLE 2

TTLC!

500
1,000
20
100
700

500
10,000
75

100

2,500

8,000
2,500

2,000

500
2,400
5,000

California Administrative Code Title 22

40 CFR Part 141

24

EPA DHS Appl’ld State
MCL? Action Lvl.
pe/L __ug/L
5 40 -0
1 - -
ngL ngL
0.05 - 0.05
0.05 0.05 -
0.002 - 0.002
0.01" - -
- - |
- 1 -
0.01 - 001
0.05 - - 0.05
- - I
- - - 03
- - 0.05
0.05 - 0.05
- - 5
- - 5

T AND APPROPRIATE REGULATIONS



The criteria for identifying hazardous and extremely hazardous wastes are contained in
the California Administrative Code, Article 11 of Title 22. The criteria identify soil and other
solid materials as being hazardous if the metals content exceeds the total threshold limit
concentrations (TTLC) and soluble threshold limit concentrations (STLC). The TTLCs,
pertaining to total metals content, and the STLCs, pertaining to soluble metals content, vary for
individual metallic elements. A soil or other material is considered nonhazardous if the
individual total metals ¢oncentrations are less than the corresponding STLC. If a material
contains concentrations of a metal between the corresponding STLC and TTLC established for
that metal, a Waste Extraction Test (WET) is required to quantify the soluble metal content .
before a hazardous/nonhazardous deterfnination can be made. TTLCs and STLCs are Applicable
of Relevant and Appropriate Requirements'(ARAR) for California.

~ For further comparison, background metals concentrations for soil were researched.

" Detailed below are overall background metal concentrations for soils in the United States:

Background Metals Concentration In Soils*

Metal ' Concentration
Arsenic , <0.1 - 4.1 ppm
Chromium : 20 - 70 ppm
Copper <1 - 20 ppm
Lead <30 ppm

Zinc . . . 45 - 120 ppm

* U.S. Geological Survey, Professional Paper 1970

A literature search was performed; however, no literature was located to document
background metals concentrations for soils in the San Francisco Bay Area.

10.0 RESULTS

This section presents the results of the field work performed at TI. Results are presented
separately for each site in terms of soil characteristics, the presence of contaminants, and ARARs
for the compounds detected. Laboratory analytical reports for all soil samples are presented in

Appendix A.
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10.1 SITE 8 - ARMY POINT SLUDGE DISPOSAL AREA

Seven soil samples were collected from the five soil borings advanced at the Army Point
Sludge Disposal Area. The soil samples were collected from each of the soil borings and
submitted for chemical analyses. In addition, samples were used to classify soils and log each

borehole. '
10.1.1 Soil Characteristics

Four soil types were identified at this site: (1) pale, light, yellowish brown (Munsel color
numbers 10 YR6/3 and 10YR4/4), loose and dry, silty sand; (2) dark, yellowish brown
(10YR4/4), loose and dry gravelly silt; (3) brown (7.5YRS5/4), loose and dry to loose and slightly
moist, silty sand with some fine gravel; and (4) weak red (2.5YR5/2), shale bedrock. In SB-01,
SB-03, and SB-04, siity sand represented the upper sec\tion of the borings, from 0 inches to
approximately 18 inches below land surface (BLS) and was underlain by gravelly silt to the total
depth of the borings, appro_ximat_ely.lo feet BLS. SB-05 also showed these soil characteristics;
however, shale bedrock was encountered at approximately 5 feet BLS, the total depth of the
boring. In SB-02, silty sand with some fine gravel, varying from loose and dry to loose and
slightly moist, was present to the total depth of the boring, approximately 10 feet BLS.

10.1.2 Contamination Characterization

Soil samples cdllected at Site 8 were analyzed for CLP Metals using EPA Method 7000,
and pesticides and PCBs using EPA Method 8080. Table 3 presents the range of concentrations
for each analyte detected in these samples. The highest analyte concentrations were randomly
distributed throughout the site, and not limited to a specific area as defined by a particular

sample or set of samples.

10.1.3 ARARs

Currently, there are no applicable standards for defining maximum permissible
contaminant levels in soil. Therefore, TTLCs were chosen as the appropriate and relevant
standard for comparison with pesticide and metals concentrations detected in soil (Table 2)..
Analytical results for soil samples collected from Site 8 indicated concentrations of 4,4 - DDT
slightly above its respective TTLC. The analytical results also indicated concentrations of.
cadmium, lead, arsenic, mercury, antimony, barium, beryllium, copper, nickel, and vanadium
above its respective STLC. No metals were detected above TfLC’s at this location. A WET test
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TABLE 3

SITE 8 - RANGES OF DETECTED CONCENTRATIONS OF ANALYTES

Metals

Arsenic
Lead
Mercury
Potassium
Selenuim
Sodium
Thallium
Aluminum
Antimony
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Silver
Vanadium

Zinc

Range of
Concentrations
2U!-9
10.7 - 276
0.04U - 0.57

1,000U - 3,470

1.0U
1,000U
2.0U

7,800 - 126,000

12U - 22
160 - 438
1.0U

3.17 - 6.90
6,000 - 15,800
26.6 - 44.8 -
12 - 21

26 - 85

19,900 - 13,600

5,000 - 8,000
317 - 770
27.4 - 60.1
2.0U

30.9 - 58.2
65 - 108

Pesticides and PCBs

4,4 - DDE
4,4 - DDD
4,4 - DDT

Range of
Concentrations

(ug/kg)

33U - 600
33U - 90
33U - 1,100

U - Indicates compound was included in the analyses but not detected above the

concentration listed. The value listed is the sample quantitation limit and is corrected for dilution

and for percent moisture.
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is required for samples containing concentrations of these metals above the respective STLCs.
The results of the WET test analyses will help to determine if the soils in this area can be defined
as hazardous for these metals. Contaminated soils from this ar_ea' may be defined as hazardou§
waste if removed. Currently, the extent of contamination has not been assessed. Additional
investigation is required to define the horizontal and vertical extent of soil contamination.

- 10.2 SITE 19 - REFUSE TRANSFER AREA

Ten soil samples were collected from the five soil borings advanced at the Refuse
Transfer Area. The soil samples were collected from each of the soil borings and submitted
chemical analyses. In addition, samples_ were used to classify soils and log each borehole.

10.2.1  Soil Characteristics

Three soil types were identified at this site: (1) dark, grayish brown (2.5Y4/2), loose and
dry, gravelly silt; (2) light, olive brown (2.5Y5/4), loose and moist, coarse-grained arkosic sand;
and (3) light brown (7.5Y6/3), silty, coarse-grained sand with some gravel. In SB-06, SB-07, and
SB-09, gravelly silt represented the top layer, from 0 inches to approximately 18 inches BLS. In
SB-08, silty, coarse-grained sand represented the top layer, from 0 inches to approximately 18
inches BLS. In all borings, the top layer was underlain by coarse-grained, arkosic sand to a depth
of approximately 5.5 feet BLS. Coarse-grained, arkosic sand was present in SB-10 from the
ground surface to approximately 5.5 feet BLS. SB-07 also exhibited 1/2-inch thick dark grey
clay lenses interspersed with the coarse-grained, arkosic sands at depths from 4 feet to 5.5 feet
BLS. Gfound water was encountered at 10.5 feet BLS during the drilling of SB-09.

10.2.2 Contamination Characterization

Soil samples collected at Site 19 were analyzed for CLP Metals using EPA Method 7000,
Volatile Organic Compounds (VOCs) using EPA Method 8240, Semi-Volatile Organic Compounds
(SVOCs) using EPA Method 8270, and TPH (nonextractable) using EPA Method 8015. Table 4 '
presents the range of concentrations for each analyte detected in these samples. The highest
analyte concentrations were detected in soil samples collected from SB-8 and SB-9, at 5 and 2
feet BLS, respectively. SB-8 and SB-9 were drilled at the north and south sides of the concrete
ramp. There are insufficient data to establish a conclusion for the analyte concéntrations
detected in these samples. Analyte concentrations detected in the other samples collected at Site
19, for the most part, are considerably lower than the concentrations detected in the samples from
SB-8 and SB-9. Analyte concentrations for these other samples were similar in range to each

-other.
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Metals

Arsenic
Lead
Mercury '
Potassium
Selenium
Sodium
Thallium
Aluminum
Antimony
Barium
Beryllium
Cadmium
Calcium

Chromium
Cobalt
Copper
Iron

Magnesium |

Manganese
Nickel
Silver
Vanadium
Zinc

SITE 19 - REFUSE TRANSFER AREA

TABLE 4 -

RANGES OF DETECTED CONCENTRATIONS OF ANALYTES

Range of
Concentrations

(mg/kg)

2U' - 7
1.1 - 37.5
10.94U - 0.20
1,000U - 2,300
1U
~1,000U
2U
3,650 - 25,900
12U - 4,820
40U - 106
1U
1U - 8.04
3,900 - 38,600

25.3 - 87.9
10U - 18

12 - 615
4,200 - 30,300
2,000 - 13,000
113 - 3,566
25 - 756
2U - 61

14:1 - 61.1
16 - 139

Volatiles

Methylene Chloride
Acetone

Semi-Volatiles
Isophorone
Phenanthrene
Anthracene
Fluorathene

Pyrene -
Butylbenzylphthalate
Benzo(a)anthracene
Crysene '

bis(2-ethylhexyl)-
phthalate

Benzo(b)fluoranthene
Benzo(k)f luofa'ntheqe
Benzo(a)pyrene

TPH

Gasoline

Range of
Concentrations

10U - 13U
10U - 16U

Range of Cone, (ug/kg)

340U - 560U
340U - 938U
340U - 3,010
340U - 4,420
340U - 1,110
340U - 727U
340U - 761U
340U - 450U
340U - 1,060

340U - 450
350U - 450U
340U -450U

Range of Conc. (mg/kg)

1U - 110

YU - Indicates compound was included in the analyses but not detected above the

concentration listed. The value listed is the sample quantitation limit and is corrected for dilution

and for percent moisture.
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10.2.3 ARARs

Currently, theré are neither TTLCs for gasoline nor for the VOCs and SVOCs of concern
at Site 19. The Calif ornia Department of Health Services (DHS) has established an Applied
Action Level and MCL for methylene chlonde The DHS Apphed Action Level was chosen as
the appropriate and relevant standard for comparison with-methylene chloride concentrations
detected in the soil (Table 2). Analytical results for soil samples collected from the Refuse
Transfer Area indicated methylene chloride concentrations below the Applied Action Level.
Analytical results for CLP Metals indicated concentrations of antimony above the respective
TTLC. The analytical results also indicated concentrations of arsenic, lead, barium, beryllium,
cadmium, copper, nickel, -silver, and vanadium above its respective STLC. The results of a WET
test analyses will help to determine if the soils in this area would be defined as hazardous for
these metals. Contaminated soils from this area may be defined as hazardous waste if removed.
Currently, the extent of contamination has not been assessed. Additional mvestlgatnon is required
to define the horizontal and vertical extent of the soil contamination.

10.3 SITE 25 - SEAPLANE MAINTENANCE AREA

Ten soil samples were collected from the five soil borings édvanced at the Seaplane
Maintenance Area. ‘The soil samples were collected from each of the soil borings and submitted
for chemical analyses. In addition, samples were used to classif y soils and log each borehole.

10.3.1 - Soil Characteristics

One soil type was identified at this site: light, olive brown (2.5Y5/4), loose and moist,
éoarse-grained, arkosic sand. One-inch thick dark grey clay lenses were interspersed with the
coarse-grained, arkosic sand from approximately 1 foot to 2.5 feet BLS in soil boring SB-11.

10.3.2 Contamination Characterization

Soil samples collected at Site 25 were analyzed for CLP Metals using EPA Method 7000,
VOCs using EPA Method 8240, SVOCs using EPA Method 8270, and TPH (nonextractable) using
EPA Method 8015. Table 5 presents the range of concentrations for each analyte detected in
these samples. The highest analyte concentrations were in a soil sample collected from SB-11, at
5 feet BLS. SB-11 was drilled at Avenue D at the west side of the site. There is insufficient data
to establish a conclusion for the analyte concentrations detected in this sample. Analytg
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Metals

Arsenic
Lead
Mercury
Potassium

Selenium
Sodium
Thallium
Aluminum
Antimony
Barium
Bery-llium
Cadmium
Calcium

Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Silver
Vanadium
Zinc

TABLE 5

- SITE 25 - SEAPLANE MAINTENANCE AREA '
RANGES OF DETECTED CONCENTRATIONS OF ANALYTES

Range of
Concentrations

—(mg/kg)
2U0'-3
1.7 - 225
0.04U - 0.20
1,000U - 2,590

1U
1,000U
2U

4,040 ~ 15,700 -

120 - 20
40U - 47.8
U

10 - 2.77
2,190 - 8,980

28.2 - 68.6

10U - 27

7.8 - 55

7,250 - 30,300

2,000 - 9,100
- 76 - 1,025

19.6 - 79.3

2U

144 - 473

17 - 72

Yolatiles

Methylene Chloride
Acetone

Semi-Volatiles

Isophorone
Phenanthrene
Anthracene
Fluoranthene

Pyrene _
Butylbenzylphthalate
Benzo(a)anthracene
Crysene
bis(2-ethylehexyl)
phthalate
Benzo(b)fluoranthene
Benzo(k)f lﬁoranthene
Benzo(a)fluoranthene
TPH \

Gasoline

Range of
Concentrations
(ug/ke)

10U - 13U
10U - 18U

Range of Conc. (ug/kg)

330U - 610U
330U - 610U
330U - 610U
330U - 610U
330U - 610U
330U - 610U
330U - 610U
330U -'610U
330U - 610U

.330U - 610U

330U - 610U
330U - 610U

Range of conc. (mg/kg)

1.0U

'U - Indicates compound was included in the analyses but not detected above the -

concentration listed. The value listed is the sample quantitation limit and is corrected for dilution

and for percent moisture.
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concentrations detected in the other samples collected from Site 25 were, for the most part, in the
sample from SB-11. Analyte concentrations for these other samples were similar in range of
detection to each other. ' ' :

/

10.3.3  ARARs

There are currently neither TTLCs for the VOCs and SVOCs of concern at the Seaplane
Maintenance Area, nor for gasoline. However, the Applied Action Level and MCL for

. methylene chloride can be used. The DHS Applied Action Level was chosen as the appropriate

and relevant standard for comparison with methylene chloride concentrations detected in the soil
(Table 2). TTLCs were chosen as the appropriate and relevant standard for comparison with
metals concentrations detected in the soil (Table 2). Analytical results for soil samples collected
from Site 25 indicated no concentrations of CLP Metals above the respective TTLCs or methylene
chloride above the Applied Action Level. However, concentrations of lead, beryllium, thallium,
cadmium, copper, nickel, and vanadium were indicated above its respective STLC. The results of
a WET test analyses will help to determine if the soil in this area would be defined as hazardous:
waste if removed. . Currently, the soil in this area has not been defined as hazardous.

11.0 QUALITY ASSURANCE/QUALITY CONTROL RESULTS

" The NAVSTA Treasure Island SI was conducted in accordance with the QA requirements
presented in the QAPjP. The QAPjP defines the data quality objectives (DQO) for measurement
systems associated with field and laboratory analysis and presents the procedures to be followed
to achieve those objectives. This section describes the results of field and laboratory QA
activities associated with the NAVSTA Treasure Island SI. Section 11.1 summarizes the results of
all QA sampling and analysis. Section 11.2 identifies whether the DQOs for the project were
achieved. Apendix A presents laboratory reports for all QA analyses.

11.1 QA‘ SAMPLING AND ANALYSIS

'PRC reviewed the CLP analytical results according to EPA guidance documents
"Laboratory Data Validation Functional Guidelines for Evaluating Organic Analyses,” February
1988 and "Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses,"
July 1988. For non-CLP protocols, PRC reviewed the data according to the sample results and
QC summaries recommended in the analytical methods used. The data reviews were based on the
QA/AC forms only, not the raw data. '
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QA sampling and analysis activities; included collecting and analyzing field and laboratory
QC samples. Field QC samples included trip blanks and equipment blanks. Laboratory QC
samples included laboratory blanks, matrix spikes and matrix spike duplicates, and blank spikes.
Other QA procedures regularly performed by the laboratory included instrument tunings,

calibrations checks and surrogate recovery monitoring.

Trip blanks were filled with deionized water, transported to the sampling location and
returned to the laboratory in a manner identical to the handling procedures used for the samples.
The trip banks were subjected to volatiles analysis only. The purpose of the trip blank was to

assess volatile any contamination encountered during transport of the samples.

Equipment blanks consisted of rinse water samples taken from the Teflon® bailer and
split-spoon sampler following decontamination. The purpose of the equipment blank was to
assess cross-contamination associated with the sampling activities and to ensure that sampling
devices had been effectively cleaned. Analytical results for the trip'blank and equipment blank
samples are discussed below for each analytical procedure. Sample identification numbers for rip
blanks and equipment blanks are listed in Table 6. Analytical results for these samples are

presented in Appendix A.

P

Laboratory blanks are prepared at the laboratory and are extracted and analyzed along
with a group of samples. The laboratory blanks assessed any contamination and introduced in the
laboratory. Each group of samples extracted or analyzed on a particular day should have an
associated laboratory blank. Appendix A summarizes the laboratory blank results.

Matrix spikes and matrix spike duplicates (MS/MSD) were prepared by spiking samples
with known concentrations of selected analytes. The MS/MSD were used to assess laboratory
precision and accuracy on a particular matrix. Blank spikes were used to assess laboratory
precision and accuracy, but used a blank water matrix and were not matrix specific.

11.1.1 TCL Volatile Organic Data Assessment
The volatile organic data are valid and substantially meet the QA/QC criteria with a few
exceptions. There were no holding time, instrument tuning, or calibration problems for the

volatile samples. The laboratory did not submit volatile internal standard data. PRC noted the
following minor problems with blank gontamination, surrogate recovery, and MS/MSD.
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Analyte/
Location Test Method
Site 8 CLP Metals

CLP Volatiles
Site 19 CLP Metals

TPH (Gas)

CLP Volatiles
Site 25 | NA

INA: Not Applicable

TABLE 6
FIELD QC SAMPLES

Equipment
Blank Sample
ID Numbers

SB-01-W-00-B
SB-02-W-00-B

NA
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. SB-02

Trip :
Blank Sample
ID Numbers
NA!

w-0
w-0

SB-01-W-00-T
~W-00-T

NA

NA

SB-09-W-00-T
NA



Blank Contamination - Methylene chloride and acetone were found in some samples.' These
compounds are common laboratory and field contaminants. The concentrations found in the
samples were 11-23 ug/kg. Although neither methylene chloride nor acetone were found in the
laboratory or field blanks, the sample concentrations are low enough to be considered blank
contamination. For these contaminants, all sample results which were originally detected are

qualified non-detected and estimated (UJ).

Surrogate Recovery - The volatile surrogate recovery for dichloroethane-d, was 117 percent (76- .

-114 percent acceptable range) in sample SB-01-0W-00-T. The sample was reanalyzéd with

similar results.. This prbblem is not expected to affect the data since the limits were only

marginally exceeded.

* Matrix Spike and Matrix Spike Duplicate - The relative percent difference (RPD) for four of

five matrix spike compounds marginally exceed (31 - 36 percent) the QC acceptance criteria in
the matrix spike sample of SB-12-S-02-R. The reason for this is unclear, but the problem is not

expected to affect the data.
11.1.2 TCL Semi-Volatile Organic Data Assessment

The semi-volatile organics data are valid and substantially meet the criteria set forth in
the analytical protocol with some exceptions. There were no problems with the holding times,
instrument tuning, or calibration. Internal standard data were not submitted by the laboratory.
Problems were noted with blank contamination, surrogate recovery, and MS/MSD. '

Blanks Contamination - The semi-volatile laboratory blanks contained bis(2-
ethylhexyl)phthalate contamination at a concentration of 560 ug/kg. For this contaminant, all
sample results originally found at less than 10 times the amouht found in the laboratory blank are
considered non-detected and estimated (UJ). In addition, butylbenzylphthalate is considered a
common laboratory contaminant and all sample results which were originally detected are
considered non-detected and estimated (UJ). The equipment blanks and trip blanks were not
analyzed for semi-volatiles,

Surrogate Recovery - Due to surrogate recovery problems all results for the semi-volatile
compounds in Sample SB-12-S-02-R are considered as estimated (J) and usable for limited
purposes only. The recover for all semi-volatile surrogates were below the QC acceptance limits
(reported recoveries 7-13 percent). False negatives may exist for these samples because of the
poor recovery observed. This sample is noted in the table of analytical results presented in

~ Appendix A.
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* Matrix Spike and Matrix Spike Duplicate - The spike recoveries of eight matrix spike

compounds were marginally below (1 - 17 percent) the acceptable range in the MS and MSD of
sample SB-19-S-05-R. These problems are not expected to effect the data.

11.1.3 TCL Pesticide/PCB Data Assessment

The pesticide/PCB organic data are \;alid and substantially meet the QA/QC criteria with
some exceptions. There were no holding time, instrument performancg, or blank contamination
for the pesticide/PCB sémples. PRC noted the following problems with surrogate recovery,
MS/MSD, and calibrations. ' : '

Surrogate Recovery - The pesticide/PCB surrogate recovery for decachlorobiphenyl exceeded the
QC acceptance limits of 60~150 percent in sample SB-04-S-01-R (reported recovery 161 percent).
This problem is not expected to affect the data since the recovery of the second surrogate,

tetrachloro-m-xylene, was within QC acceptance limit for this sample.

Matrix Spike and Matrix Spike Duplicate - The spike recoveries-marginally'exceeded the QC
acceptance criteria for gamma-BHC (11 percent), heptachlor (20 percent), aldrin (12 percent) and
endrin (2 percent) in the matrix spike sample of SB-01-S-01-R. The reason for this is unclear,

but marginally high recoveries are not expected to affect the data.

Calibration - Analytical problems were observed for the pesticide calibration. verification sample .
in the pesticide/PCB analytical sequence. High RPD’s for beta~BMC (36.7 percent) and
métho_xyclor (86.0 percent), and high percent breakdown for endrin (51.9 percnet) were observed
for the calibration verification samples analyzed on 10-.8—90. This problem should not affect the
results, because no problems were observed on the dates the Treasure Island pesticide/PCB
samples were analyzed, October 7 and October 10, 1990. .

11.1.4 TAL Metals Data Assessiment
The metals organic data are valid and substantially meet the criteria set forth in the

analytical protocol with the exceptions described below. There were no problems with the
holding times, calibration verifications, interference check samples, duplicate analyses, matrix

spikes, and furnace QC injections.
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Deficiencies were found for two equipment blanks. They contained zinc at concentrations
of 12 and 16 ug/L. All detected samples results that are below 16 pg/kg are considered
estimated (J) because the results are suspect.

11.1.5 Total Petroleum Hydrocarbons Data Assessment

The samples were analyzed for total petroleum hydrocarbons (TPH) as gasoline. The data
for this analysis are valid and substantially meet the criteria set forth in the analytical protocols.
No problems were observed for the holding times, laboratory and field blanks, and calibration
data. No surrogates or spikes were added to the samples. The following QC criteria were used in

evaluating the samples.

Holding Times - All samples were extracted and analyzed within 14 days after sampling.

Laboratory and Field Blanks - Gasoline was not detected in the laboratory or field blank

samples.

Calibration - The instrument sensitivity was good. The relative standard deviations were less
than 15 percent for the response factors in the initial calibrations. The percent recoveries of the
continuing calibration checks were within the acceptance limits of 80-120 percent for TPH.

11.2 DATA QUALITY OBJECTIVES

The data quality objectives for the NAVSTA Treasure Island SI are presented in the
QAPjP. Review of the field and laboratory QA results indicates that the objectives Were met.
Analytical precision was good, as over 95 percent of the RPDs for spike recoveries were within
the accepted QC limit. The accuracy of the analytical procedures was good for most samples as -
indicated by the surrogate and spike recoveries. The completeness objective was.achieved, as

“over 90 percent of the data was usable. Finally all data are considered representative because the

accepted and prescribed methods presented in the TI work plan were followed. -
12.0 CONCLUSIONS AND RECOMMENDATIONS

This investigation indicated the presence of low-level coritamination in soil at Sites 8, 19,
and 25 at NAVSTA Treasure Island. At Site 8 - Army Point Sludge Disposal Area, chemical

“analyses of soil samples indicated the presence of 4, 4 - DDT slightly above the TTLC value

established by DHS. Also, several metals were detected above their respective STLC values.
Peak analyte concentrations for other chemical and metal constituents were randomly distributed
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horizontally and vertically throughout the samples collected at the site and not limited to a

specific area.

At Site 19 - Refuse Transfer Area, chemical analyses of soil samples indicated the
presence of antimony above the TTLC value established by DHS. Several other metals were
detected at concentrations exceeding their respective STLC values. Peak analyte concentrations
were detected in samples from SB-8 and SB-9, at 5 and 2 feet BLS, respectively. These soil
borings were located adjacent to and north and south of the concrete ramp. There are
insufficient data to establish a conclusion for the analyte concentrations detected in these samples.

Chemical analyses of soil samples from Site 25 - Seaplane Maintenance Area did not
indicate concentrations of CLP Metals above their respective TTLC values. However, several
metals were detected at values exceeding their respective STLC values. Peak analyte -
concentrations were detected primarily from a sample collected from SB-11, at 5 feet BLS. There
are insufficient data to establish a conclusion for the analyte concentrations detected in this

sample.

Currently, there are no applicable standards for defining maximum permissible
contaminant levels in soil. State of California TTLCs were chosen as the appropriate and relevant
standard for comparison with pesticide and metals concentrations detected in soil. DHS, the lead
agency for this investigation, should be contacted to determine site-specific ARARs for the three
sites comprising this investigation. The results of the WET tests will determine if the soils from

these sites may be defined as hazardous waste.

Further investigation and analyses are required to assess the horizontal and vertical
extent of contamination. A more extensive, site-specific soil sampling and ground-water
monitoring plan for each of the three sites should be prepared describing the investigation
objectives and design. Soil borings should be advanced to the ground-water table and soil
samples collected at the ground surface and at 5-foot intervals for chemical analyses.
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APPENDIX A
LABORATORY ANALYTICAL REPORTS



Site : Treasure Island Analysis Type : Soil Samples for
Lab. : Pace Inc. Inorganic Analyses
Reviewer : Thorsten Anderson, PRC
Date : November 8, 1990

Concentration in mg/kg
[ mmmmm e e e e e eeesieeiiasaoaeeseooosoaaoos R
| Sample Location | | : | | |- | ]
| Sampte I.D. | $B-05-S-01-R | $8-03-5-01-R | $8-02-S-01-R | SB-04-5-01-R | sB-01-5-01-R | SB-01-s-07-R |
| REREE bbb bbb bbb bbb [=ommmmmmmmmmmmeeeee e iy [=-=mmmmmnnee- e [-ommmmmnneeeee frrmmmmmmmmmmee e [--mmmmmmemmeee |
| Ccompound | "Result |val|Com.| Result |val|Com.| Result |[val|Com.| Result |val|Com.| Result |val|Com.| Result |val|Com.| Result
[=mmmmmmmm oo fmmmmmmee- [-=-f-=mn]mmemnenee- e Rl R et Rt R [=== === |==mmmnnn- [===[====mmmmmmmen R RAttd RS
[METALS | [ | | I (I (I
| Arsenic | LN B 6 | | | 310 1 | & |1 2 vl | | 501 1 |
| Lead | 276 | | | 72.8 | | | 116 || | 214 | | ] 13.5 | | | 10.7 | |
| Mercury | 0.57 | | | 0.18 | | | 0.04u| | | 0.04U| | | 0.35 | | | 0.04U| | |
| Potassium | 2930 | | | 3470 | | | 1700 | 1 | 1000 Uj | | 3100 | | | 3100 | | |
| selenium | L V] O LI I L] I I T u | T u P v
| Sodium | 1000 | | | 1000 U | | 1000 uj | | 1000 U | | 1000 U | | 1000 U |
| Thallium | 2 v | 2 v || 2 v | | 2 v | | 2 vl 1 | 2 v | |
| | [ 1 [ [ I [ [ I [ I
| Alyminum | 15100 | | | 7800 | | | 126000 | | | 18200 | | | 21800 | | | 19200 | i |
| Antimony | 22 | | | 12 v | | 18 || | 12 U | | 12 U | | 15 .
| Barium | 245 | | | 240 | | | 199 I | 424 | | | 438 | | | 160 I |
| Beryllium | L) I T | U | T v | T 1 1 U
| Cadmium | 6.41 | | | 6.90 | | | 3.17 | ] | 4.58 | | | 5.38 | | | 4.05 | |
| Calcium | 6000 | | | 8510 | | | 10300 | | | 10000 u] | | 15800 | | | 11400 | | |
| Chromium | 420 | | | 4.8 | | |  42.8 | | | 320 | | | 33.0 | | | 26.6 | | |
| Cobalt /2 | | | w7 | 1 | 2 | | | 2 | | | s | [ | % | 1 /|
| Copper | 6 | | | & | | | 2 | | | & | | | 338 | { | 4 | | |
| Iron | 35200 | | | 37100 | | | 19900 [ | 30200 | | | 136000 | | | 27000 1 1
| Magnesium | 7300 ] | | 8000 | | | 5000 I | 7900 | | | 6900 | | | 7860 | |
| Manganese | 4&n |1 | 362 1 [ 317 | | 70} | | 608 | | 517 | |
| Nickel | 56.8 | | | 60.1 | | | 44.0 | | | 2.1 | | | 31.5 | | | 27.4 | |
| silver | 2 vl | 2 vl | | C Y I 2 vl | | 2 vl | | 2 v | |
| vanadium | 34.9 | | | 30.9 | | | 35.1 | | | -48.6 | | | 58.2 | i | 475 ||
| Zinc | & | | | 9% | | | w8 | | | w0 | | | & | | | 1% | [ |
| | I I 0 I O | I [
|Percent Solids | 96 % | | | 96 % | | | 94 % | | | 95 % | | | 9 % | | | 9% % | |

Other analytes were analyzed for but were not detected/qualified.
val - validity Refer to data qualifier definitions

Com. - Comments

NA - Not Analyzed

- GE Gh G Wy Ga e N

Table 1
ANALYTICAL RESULTS

Page 1

ND - None Detected

D1, D2, etc. - Field Duplicate Pairs

FB - Field Blank, EB - Equipment Blank,
BG - Background Sample

TB - Trip Blank
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Table 1 pPage 2
ANALYTICAL RESULTS

Site : Treasure Island . Analysis Type : Soil Samples for
Lab. : Pace Inc. ' _ Inorganic Analyses
Reviewer : Thorsten Anderson, PRC

Date : November 8, 1990

Concentration in mg/kg

| Sample Location
| sample 1.D.

| | | | | | |

| | | | | | |

| I | | I I |
| Compound | Result |val|Com.| Result |[val|Com.| Result |val|Com.| Result |valiCom.| Result |val|Com.| Result |val[Com.| Result |val|Com.
i eieisieieiele [-==mmenne- il Rl bl Rl R Rl [===f=mmn]mmmmmmnne- Rl Rl Rl R e e J===----
[METALS | [ [ [ | [ [ (.
| Arsenic | LN B AN I LA I 2 v | | 31 1 | 2 v | 2 vl |
| Lead | 1.8 | | | 2.7 | | | 19.3 | | | 1.9 | | | 6.9 | | | 30 | | 2.6 | |
| Mercury | 0.04U] | | 0.04U| | | 0.06U] | | 0.04U| | | 0.04U} | | 0.04u] | | 0.04u] |
| Potassium | 1000 U} | | 1000 u| | | 2300 | | 1000 u] | | 2590 i | 1000 U] | | 1000 uj
| Selenium | 1 Ul | | 1 ul | | 1 Ul | 1 ul | | 1 Ul | 1T U ] | LI 1] I
| Sodium | 1000 U] | | 1000 u| | | 1000 u] | | 1000 U] | | 1000 U] | | 1000 u| | | 1000 U] |
| Thallium | 2 vl | | 2 vl | 2 up || 2 v | | 2 v || 2 v | 2 ul |
| | [ [ [ [ [ [P [
| Alyminum | 4540 | | | 4730 ] | | 25900 | | | 4550 | | | 15700 | | | 6590 | | | 5480 ] |
| Antimony | 18 | | | 12 Ul | | 23 || | 12 Ul | | 122 U] | | 12 Ul | | 12 U] |
| Barium | 40 Ul | | 40 Ul | | 40 ul | | 40 u| | | 40 ujp | | 40 u| | | 40 uy |
| Beryllium | LEN I T L V] LI ) IR T 0 T v T v |
| Cacmium | 1.764 | | | 3.61 || | 8.04 | | | 1 u | | 2.55 | | | 1.68 | | | 1.64 | |
| Calcium | 10500 | | | 23500 | | | 7150 ] | 2480 |1 | 8980 | 1 | 3800 | | | - 2750 1|
| Chromium | 50.7 | | | 26.7 | | | 87.9 | | J 28.5 | ] | 68.6 | | | 36.1 | | | 31.9 | |
| Cobalt | 10 vl | | 10 ul | | 18 . |- 10 u} | | 27 | | | 10 Ul | | 10 Ul |
| Copper fo2 1 1 28 | | 1 4 | | | 78 | | | s |11 w2 g | | et | |
] Iron | 13200 ] | | 15500 | | | 4200 | | | 9270 | | | 30300 | | | 11500 | | | 9500 | |
| Magnesium | 64690 | | 4900 | | 13000 I | 2300 [ | 9100 I | | 3300 || | 2700 I
| Manganese | 228 | | | 362 | | | 3566 | | | 108 [ | 467 | 1 | 107 | | 87 | 1
| Nickel | 42.8 | | | 33.5 || | 75.6 | | | 2.7 || | 79.3 | | | 27.3 | | | 2.1 | |
| Silver I 2 vl 1 | 2 v et 2 ul | | 2 vl || 2 v | | 2 |
| Vanadium | 19.5 | | | 19.8 | | | 61.1 | | | 17.4 | | | 47.3 | | | 22.6 | | | 18.9 | ]
| Zinc |2 [ 1 33 [ | w0 [ | w7 | | | 7 | | | & | | | 2 | |
| | Fr I | R | | S [ P
|Percent Solids | Ssx| | | o7 % | | | Hxl | | s%l | | 5% | | | BL| | | 9 % |
l ..........................................................................................................................................................................
Other analytes were analyzed for but were not detected/qualified. ND - None Detected
val - validity Refer to data qualifier definitions D1, D2, etc. - Field Duplicate Pairs
Com. - Comments FB - Field Blank, EB - Equipment Blank, TB - Trip Blank
NA - Not Analyzed . ' BG - Background Sample



Table 1 Page 3
ANALYTICAL RESULTS

gite : Treasure Island Analysis Type : Soil Samples for
Lab. : Pace Inc. Inorganic Analyses
Reviewer : Thorsten Anderson, PRC

Date : November 8, 1990

Concentration in mg/kg

l ..........................................................................................................................................................................
| sample Location | | | i | | | _

| Sampte I.D. { sB-13-s5-02-R | sB-13-s-05-R | sB-14-5-02-R | SB-14-S-05-R | SB-15-S-02-R | SB-15-S-05-R | sB-06-S-02-R

| mrammree s [romenease e oraneaneaseaseen s [remmennaneaneaeees [-rammnennen s [-eereneneanen e [-omnmeensaseneees [--aneeneenneees |
| Compound | Result |val|Com.] Result |val|Com.| Result [val|Com.| Result [val|Com.| Result |val{Com.| Result [val|Com.] Result |val{Com.]|
[Frmmmsmmmmme oo [RERRRRES P L R IO L R PR ER L === |
METALS | | |1 Lol | Il | ||

| Arsenic | 2 9 | | 2w | | 2w | | 2w | | .2u | | 2w | | 3 ||

| Lead | 6.1 | ] | 2.5 | | | 2.1 | | i 1.8 | | | 1.7 1 | i 2.9 | | | 5.1 | |

| Mercury | 0.04u} | | g.04u| | { 0.04u] | { 0.04u| | i 0.04uf | | 0.04u| | | 0.04u| |

| Potassium | 1660 | | | 1000 u| | | 1000 uf | [ 1450 I | 1000 U} | | 1000 U}l | | 1000 u| |

| Selenium I L N LU T v || o || LT I L) I oy |

| Sodium | 1000 U] | | 1000 U] | | 1000 u| | | 1000 U] | | 1000 Uu| | | 1000 u| | | 1000 u| |

| Thallium ! 2 v || 2 v | | 2 vl | | 2 vt || 2 v || L I 2 vl |

I I | I [ | (I I [ I

| Alyminum | 5480 | | 7290 I | 4410 | | 7360 | | 4040 || | 4510 1 | 6730 ||

| Antimony : | 14 I | | | | 12 Ul | | 17.5 | | | 12 Ul | | 20 | | 12 Ul |

| Barium | 40 u} | | 4 | | I 40 u ) | 4.8 ) ] ] 40 ul | | 4 v | | 40 vy

| Beryllium R T N N N T I N (N 1 N Y N N7 Y N AN "] A Y [N N7 Y N SRR N/

| Cadmium | 1.62 | | | o2 | | 1 vl | | 2.2 | | | 1 v | | 1 Ul | | 1.82 | |

| Calcium | 8400 || | 6070 | | | 2190 | | 4970 | | 2190 | | 2750 | | | 9040 |

| Chromium | 3.9 | | | 309 | | | 282} | { 33971 | | 3521 | | 36| } | 3591 |

| Cobalt | 10 Ul | | 10 Ul | | 0 ul | | 10 Ul | | 10 uj | | 10 vl | | 10 Ul |

| Copper o191 | | 4 || | %9 | | 4 | | 2 | | 1w | 34| |

| Iron | 9200 | | |%300 | | | 840 | | |10 | | | 750 | | | 870 | | |15400 | |

| Magnesium | 2900 | | 3200 || | 2300 i | 3420 || | 2000 I | | 2300 | | 5100 |

| Manganese | 1025 I | 169 I | 80 | 1 | 158 || | 76 i | 84 || | 280 1

| Nickel | 2.5 | | | 22.9 | | | 2.5 | | | 23.7 | | | 19.6 | | | 23.3 | | | 35.0 | |

| silver | 2 o | | 2wy | | 2w | | 2w | | 2w | | 2w | | 2 u |

| Vanadium | 18.4 | | | 2.7 | | | 16.6 | | | 2.6 | | | 4.6 .| | | 17.6 | | | 20 |

| zinc | & | | | & | | | 2 | | | 4 | | | ° | | | 2 || | n ||

I I [ [ I I I I [
|Percent Solids | 7% | | 95 %] | | 9% % | | | 3%l | | 9% % | | | 97 % | | | 9% % | |

== == e e e e e e e aeeeeeeeeaooee-eeeeaseaso-eeoooee.
Other analytes were analyzed for but were not detected/qualified. ND - None Detected

val - validity Refer to data qualifier definitions ' D1, D2, etc. - Field Duplicate Pairs

Com. - Comments _ F8 - Field Blank, EB - Equipment Blank, TB - Trip Blank

NA - Not Analyzed _ BG - Background Sample



Table 1 Page &4
ANALYTICAL RESULTS '

Site : Treasure Island Analysis Type : Soil Samples for
Lab. : Pace Inc. Inorganic Analyses
Reviewer : Thorsten Anderson, PRC

Date : November 8, 1990

Concentration in mg/kg

| sample Location

[ | | [ | | |
| Sample 1.D. | $B-06-5-05-R | $B-09-5-02-R | $8-09-S-05-R | $B8-10-5-02-R | | SB-07-S-02-R |
[=--mmmemmmmmome oo oo oo [==mmmmmmmmeeeieeee [rmmmmmmmmee e i [-mmmmmmmmmommeeees [==m=mmmmmmmees [ommmmmmm e [mrommmemm e
| Compound | Result [val|Com.| Result |val|Com.| Result |val{Com.| Result |val|Com.| Result [val|Com.{ Result |val|Com.| Result |val|Com.
[7mmmmemmmmmmmm e |====mmee [==-1====]-mmmmmeee il St Rt i e e e [=== === |-mmmmmnnee Rl R e Rl e e e [==]----
|[METALS | [ | | [ [ [ .
| Arsenic | 2 v v & 1 | 2 up || s 2 | 1 | 3 0 1 .
| Lead | 2.0 | | | 77.8 | | | 1.1 | | | 3.6 | | | 1.6 | | | 375 | | | |
| Mercury | 0.09 | | ] 0.09 | | | 0.09 | | | 0.13 ] | | 0.04u| | | 0.20 | | | b
| Potassium | 1000 u} | | 1470 I | | 1000 u}f | | 1000 u} | | 1000 u} | | 1000 o} | | b
| Selenium | LI ) S oo || LN I I L) I L B T oo | [
| Sodium | 1000 U] | | 1000 wu] | { 1000 v | | 1000 u] | ] 1000 uj | | 1000 U] | | | |
| Thatlium | 2 vl | | 2 v | | 2 v | | 2 vl | ] 2 v | | 2 v | | I
| I [ [ I [ | [ I
| Alyminum | 3680 | | | 7380 | | 3650 || | 6420 | | | 3700 | | | 7440 | ] | |
| Antimony [ 420 | | | 2 u | | 2 e | | B3 | | | 2wy | | 9 4| | ||
| Bariun | 4 o | | 16 [ | | 4 v | | 40 u | | 4 w | | & | | | ||
| Beryllium L O T L O T R 7 N (R BT B B o
| Cadmium | .13 | ] 3.77 | | | 1 Ul | | 1.92 | | | 1.62 | | | 2.31 ] |} | |
| calcium | 11300 I | | 15900 | 1 | 17000 I | 3900 [ | 38600 | | | 8200 || | |
| Chromium | 29.3 | | | 35.5 | | | 5.3 || | 33.2 || | 5.4 | | | 2.7 | | | I
| Cobalt | 10 u] | | 10 Ul | | 10 v| | | 10 vl | | 10 u|l | | 10 Ul | | I
| Copper |20 | | | s | | | 9 | | | 28 | | | w2 | | | é&5s | | | ||
| Iron | 7660 | | | 16800 | | | 6920 I | | 14500 | | | 8680 . | 15300 I | |
| Magnesium | 2000 | | ] 530 | | | 200 | | | 480 | | | 2610 | | | 830 | | | ||
| Manganese | 120 | | | 3375 | | | 113 | | 256 || | 202 | | | 283 | | [
| Nickel | 8.7 | | | 37.5 | | | 25.0 | | | 40.3 | | | 5.7 | | | 65.3 | | | [
| sitver [ 2w | | 2w | | 2w | | 24 | | 2w | | 2y | | ||
| Vvanadium | 17.8 | | | 23.2 | | | 16 | | | 20.5 | | | 1%.1 | | | 2.0 | | | I
| zinc 20 | | | o | f 6 | | | se | | | 0 | | | ws | | | |
| | | [ [ [ | | (.
|Percent. Solids | 95 % | | | 9 % | | | 95 % | | | 95 % | | | 96 % | | | 9 % | | | | |
T T T T T L LT E et T TR PP R T P TENEETPPORPPTPSREPERT PRI
Other analytes were analyzed for but were not detected/qualified. ND - None Detected
val - validity Refer to data qualifier definitions D1, D2, etc. - Field Duplicate Pairs
Com. - Comments ) FB - Field Blank, EB - Equipment Blank, TB - Trip Blank
NA - Not Analyzed ' BG - Background Sample
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Table 1
ANALYTICAL RESULTS

Soil Samples for
Pesticides/PCBs

Analysis Type :

: Treasure Island

: Pace Inc.

Site
Lab.

: Thorsten Anderson, PRC

: November 8, 1990

Reviewer
Date

Concentration in ug/kg
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ND - None Detected

other analytes were analyzed for but were not detected/qualified.

D1, D2, etc. - Field Duplicate Pairs

FB - Field Blank,

Refer to data qualifier definitions

val

- validity

- Comments
NA - Not Analyzed

T8 - Trip Blank

EB - Equipment Blank,

Com.

BG - Background Sample

P’ . . ¥ i g ¢ — - .
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table 1 Page 6
. ANALYTICAL RESULTS
Site Treasure Island Analysis Type : Soil Samples for
Lab. Pace Inc. ' organic Analyses
Reviewer : Thorsten Anderson, PRC
Date : November 8, 1990
Concentration in ug/Kg

| Sample Location | | | | | | | .
| Sample 1.D. | S$B-07-S-05-R ] SB-08-S-02-R | $8-08-5-05-R | $8-11-5-02-R | S$B-11-S-05-R | $B-12-S-02-R | $B-12-5-05-R
Jommmmm e frommmmmeemiimieeees frommmmmmmmeeeee e Jromemmmmmmoomneeee frommmmmmeeeeenee R e frommeen- ERRRRRbbbl fmmmmmm e eee
| Compound | Result |[val|Com.| Result |val|Com.| Result |[val]Com.| Result [Val|Com.| Result |val|Com.| Result [Val|Com.| Result [Val|Com.
bbb ile [=ommmmee- Rl REbil R Rl Rl bbbt [===f===sfmmmmmmmes [-=-f==mmfrmmmmmmee- [t Rl ERRREbiid Rl RRbdd R [==-1----
|VOLATILES | [ (I (I | [ (I [
|. Methylene Chloride | 10 U} | ] 10 Ul | | 13 ul | | 10 ul | | 18 Ul | | 23 U] J | | 1M U] Jd|
.| Acetone | 10 Ul | | 10 U | | 13 vl | | 13 Ul | | 18 u| | | 10 uj | | 15 Ul J |
| | (I [ [ | I [ [ [
| SEMI-VOLATILES * | [ [ [ I [ [ [ [
| Isophorone | 350 u] | | 350 v} | | 560 || | 350 Ul | | 610 Uu| | | 350 ul | | 340 U
| Phenanthrene | 350 U} | | 350 u| | | 450 u| | | 350 U] | | 610 u| | | 350 u|l | | 340 U] |
| Anthracene | 350 U] | | 350 U] | ] 450 v} | ] 350 U] | | 610 u} | ] 350 U] | ] 360 U} |
| Fluoranthene | 350 u| | | 350 u| | | 450 U]l | | 350 u} | | 610 uj | | 350 ul | | 340 u] |
| Pyrene | 350 U] | | 350 u| | | 880 || | 350 u} | | 610 Ul | | 350 uf | | 340 U
| Butylbenzylphthalate I 350 U | | 350 uj | | 450 u ] I' 350 U | | 610 uj | | 350 uj | ] 340 Ui |
| Benzo(a)anthracene | 350 Ul | | 350 u|] | | 760 || | 350 u| | | 610 U] | | 350 u] | | 340 U]
| Chrysene | 350 u| | | 350 u| | | 450 u| | | 350 u] | | 610 Ul | | 350 u] | | 340 U
- | bis(2-ethylhexyl)phthalate | 350 u| | | 350 u|l | | 880 wufd| | 350 u| | | 610 uj | | 350 u| | | 340 uj |
| Benzo(b)fluoranthene | 350 u} | | 350 u| | | 450 [ | 35 u] | | 610 ul | | 350 uj | | 340 U
| Benzo(k)fluoranthene | 350 U] | | 350 ' ul | | 450 u] | | 350 U] | | 610 u|l | | 35 Ul | | 340 U
| Benzo(a)pyrene | 350 u| | ] 350 u|] | | 450 U] | | 350 U] | | 610 u| | | 350 u} | | 340 U
| | | I [ I | [ [ I [ [
| | ([ I I I [ I I [ [
|Gasoline (mg/Kg) | 1.0U] | | 1.0u] | | 1.0u] | | 1.0u] | | 1.0u] | | 1.0u] | | 1.0 U|
| | ([ | [ I I o [ I
| | I [ [ [ [ I [ [
| I [ [ I [ I [ [ [ .
| | (R I I I [ T [ I I
I | I I [ [ [ I I [ . [
- { I [ [ T [ [ | [ . [
Other analytes were analyzed for but were not detected/qualified. ' ’ ND - None Detected
vat - validity Refer to data qualifier definitions D1, D2, etc. - Field Duplicate Pairs
Com. - Comments FB - Field Blank, EB - Equipment Blank, TB - Trip Blank
NA - Not Analyzed BG - Background Sample

* ALl semi-votatile compound results for sample SB-12-5S-02-R are qualified as estimates (J) due to low surrogate recovery.

N - ) v



Table 1 Page 7
ANALYTICAL RESULTS

Site : Treasure Island . * Analysis Type : Soil Samples for
Lab. : Pace Inc. Organic Analyses
Reviewer : Thorsten Anderson, PRC

Date : November 8, 1990

Concentration in ug/Kg

| sample Location | | | | _ | { | _

| Sample 1.D. | SB-13-S-02-R | SB-13-5-05-R | $B-14-S-02-R | S$B-14-S-05-R | SB-15-S-02-R | SB-15-S-05-R | SB-06-$-02-R
[=mmmmmmmmmm e R ARt e EhRhaht |===mmmmmmemeeeee b J-=emmmmm e [=mmmmmmmmm e [=mmmmmmm e |
| Compound | Result |val|Com.| Result |[val|Com.| Result |val|Com.| Result |val|Com.| Result |val|Com.| Result [val|Com.| Result |val|Com.|
[=ommmmmmmmm e [--=mmmme- [===|====]==mmmmmes | R Rl Rt [==-f=-=-]-=--m----- e il R [ Rl R [ e R == 1=
|VOLATILES | [ [ [ | [ [ |
| Methylene Chloride | 10 Uj | | 10 U | | 10 U | | L] | | 10 uj | | 10 ] | | 10 U| |

| Acetone | 10 Ul | | 10 U | | 10 u | | 12 Ul Jd| | 10 u| | | 10 u | | 16 U] J|

| | [ I [ | (I [ . [T I
| SEMI-VOLATILES | Pl | (I (I I [ (I |
| 1sophorone | 330 u] | | 350 U] | | 340 U] | | 360 Ul | | 340 u| | | 340 U] | | 30 u| | ]
| Phenanthrene | 330 vl | | 3506 u{ | | 340 u| | | 360 u|l | | 340 u| | | 340 u|- | | 340 u{ | |
| Anthracene | 330 u| | | 350 u] | | 340 u| | | 360 u| | | 340 u| | | 340 u] | | 340 u| |

| Fluoranthene | 330 u} | | 350 u] | | 360 u] | | 360 U] | | 340 U] | | 340 U] | | 340 u| |

| Pyrene | 3% ul | |} 35 ul | | 340 v | | 360 ul | | 30 u| | | 340 v | | 340 u| | |
| Butylbenzylphthalate | 33 ul | } 35 ul | | 340 u] | | 360 ul | | 30 u] | | 340 u | | 30 u| | |
| Benzo(a)anthracene | 330 u|l | | 350 U] | | 340 u] | | 360 U} | | 340 uj | | 340 u} | | 340 U] |

| Chrysene | 330 ul | | 350 u| | | 340 U] | | 360 U] | | 340 u} | | 340 u| | | 340 u} |

| bis(2-ethylhexyl)phthalate | 330 u| | | 350 u|l | | 340 u| | | 360 ul | | 340 ul | | 360 u | | 30 u | |
| Benzo(b)fluoranthene | 330 uf | | 350 u] | | 340 u| | | 360 U] | | 340 u| | | 340 u| | | 340 u| | ]
| Benzo(k)fluoranthene | 330 u| | | 350 u| | | 340 v} | | 360 u] | | 340 u} | | 340 U] | | 340 uj | |
| Benzo(a)pyrene | 330 u] | | 350 u] | | 340 u| | | 360 u| | | 340 U} | | 340 vu| | | 340 u| |

| I [ [ I [ | [ | |
I | [ [ [ I [ I [ [
|Gasoline (mg/Kg) | 1.0 Uj | | 1.0u] | | 1.0vu] | | 1.0u] | | 1.0 u| | | 1.0u} | | 24 I

| | [ [ [ N [ [ |
| | | [ b | ([ [ [
[ I o [ [ [ [ I | [
| [ [ [ . [ [ | | I
I [ [ [ | | I [ I
| I [ O | P . [ [
: | (. [ (. ([ | I (I [
Other analytes were analyzed for but were not detected/qualified. ND - None Detected

val - validity Refer to data qualifier definitions D1, D2, etc. - Field Duplirate Pairs

Com. - Comments fB - Field Blank, EB - Equipment Blank, T8 - Trip Blank

NA - Not Analyzed : BG - Background Sample '

” i - ¥ . X . . o ' i '



Table 1 Page 8
ANALYTICAL RESULTS

Site : Treasure Island Analysis Type : Soil Samples for
Lab. : Pace Inc. organic Analyses
Reviewer : Thorsten Anderson, PRC

Date : November 8, 1990

Concentration in ug/Kg

| Sample Location | ] | | | | | |
| Sample 1.D | $B-06-5-05-R | $B-09-S-02-R | S$B-09-5-05-R | SB-10-S-02-R | SB-10-S-05-R | SB-07-S-02-R | |
fremmmemeem s [===mmmmmmmmmmmeeees Jrmmmmmmmm e [-===mmmmmmmmeeeeee frommmmmme e |-=nmmmmmmmmmmeeeee- |-==ommmmmiomeneee e |
| Compound | Result |val|Com.| Result |val|Com.| Result [Val|Com.] Result [val]Com.| Result [vat|Com.| Result {val|Com.| Result |val|Com.

R R bbb [=--memee-- el el e e B R i [ e Rl Rl e (Rl Rl R | Rl Rl R [===4=---]
|VOLATILES | [ [ | [ | | I [ .
| Methylene Chloride | 10 u| | | 10 u} | | 0 U] | ] 10 ul | | 10 Ul | | 10 u| | | [

| Acetone | 10 v | | 10 Uuj | | 0 ul | | 10 u | | 0 ul | | 10 vl | | | |
| I [ [ [ [ [ [ [ .
|SEMI-VOLATILES l [ . Pl [ [ (. I I [
| Isophorone | 35 ul | | 30 ul | | 350 ul | | 35 u | | 35 u | | 3% v | | 1|
| Phenanthrene | 350 U] | [ 938 1| | 350 U] | | 350 u| | | 350 u| | | 360 u| | | | | |
| Anthracene | 350 uj | | 3010 | | 350 u] | | 35 ul | | 350 u| | | 340 u| | ] ]

| Fluoranthene | 35 u] | | 4420 I 1 | 350 u|] | | 350 u] | | 350 u| | | 340 u] | | |

| Pyrene | 350 u] | | 1110 | | 350 u] | | 350 u| | | 350 u|l | | 340 u] | | I

| Butylbenzylphthalate | 63% ulJ| | 727 vl J | | 350 ul | | 350 u| | [ 35 ul | | 340 wuj | | i |
| Benzo(a)anthracene | 350 v} | | 761 I | 350 u|l | | 350 wu] | | 350 u| | | 340 u| | | ||

| Chrysene | 350 u] | | 412 I | 350 Uy | | 35 u| | | 350 u| | | 340 u|. | | |

| bis(2-ethylhexyl)phthalate | 1060 Uj J | | 340 Ul | | 350 wul | | 35 ul | | 35 ul | | 30 u | | [ 1 |
| Benzo(b)fluoranthene | 350 u| | | 366 I | | 350 U | | 350 uj | | 350 U] | | 340 u| | | || |
| Benzo(k)fluoranthene | 350 u| | | 374 | | 350 u] | | 350 u| | | 350 u| | | 340 u| | | | |
| Benzo(a)pyrene | 350 uj | | 385 | | 350 Ul | [ 350 v | | 350 u|l | | 340 u] | i 1 |
I | | [ | Pl [ N [
| I | [ [ [ I I [ N
|Gasoline (mg/Kg) | 1.0u] | | 10 | | t.ou] | | 1.0u] | ] 1.0u] | | 1.0u] | | o |
I I (I | [ [ [ [ [
I | [ [ [ I [ I [
| | [ [ | [ I [ [ |
I I [ [ [ | I [ . (I I [ I
| | (I [ I [ I [ | [ (I
I | [ [ . [ [ [ I [
: | (I e [ [ P (I I :
Other analytes were analyzed for but were not detected/qualified. ND - None Detected

val - validity Refer to data qualifier definitions D1, D2, etc. - Field Duplicate Pairs

Com. - Comments FB - Field Blank, EB - Equipment Blank, TB - Trip 8lank

NA - Not Analyzed BG - Background Sample

1 ) : - : X N . B



Table 2

ANALYTICAL RESULTS

Page 1

Site : Treasure Island Analysis Type : Field Blanks for
Lab. : Pace Inc. Inorganic Analyses
Reviewer : Thorsten Anderson, PRC
Date : November 8, 1990

Concentration in ug/L
R e ARG R bbb bbbt bbb bbb bbbt |
| sample Location | | | | | | | |
| sample 1.D. | SsB-01-W-00-B EB| SB-02-W-00-8 EB| $B-09-W-00-B EB| SB-15-W-00-8 EB| | | |
[-=--- e frommmmmmmmeeees [-mmmmmmmmemen e [--mmnee- eemeeeee- [mmemmmmmmm e [ommmmmmmmemeeee [-=mmmmmmmmmmmeoees [-=mmmmmmmmmeiee e [
| Compound | Result |val|Com.| Result |val|Com.| Result |val|{Com.| Result |Val|Com.| Result |val|Com.| Result [val|Com.| Result [val|Com.|
[=ommmmmem e |--mmmnee- R e frommmmsmmmmmmmme R e Rt Rl Rbbbbtdy [l R e |t REbl REidhbb f===1----1
[METALS I [ [ [ S I [ ([ [
| Arsenic [0 wu | | w0 v | | 10 v | | 10 u | | I [ ([ .
| Lead | 3 u | | 30 | | 3 v 1| 3 u | | [ . | I
|. Mercury I o.2ul | | o.2vul | | 0.2ul | | 0.2u|l | | [ | |
| Potassium ] 5000 oy | ] soo0 v |} | 5000 wuj | | 5000 wuj | ] 1 ] I | | i ]
| Selenium | 5 v || 5 oul || 5 v | 5 v || [ [ I I
| Sodium | 5000 ‘vl | | 5000 Uj | { 5000 U| | | 5000 u| | | || | | | | I | |
| Thallium f ot w | f w0 ou | | 10 o | 10w || I | | I
| | [ [ | [ [ [ . [
| Atpminum | 20 v | | 20 u | | 200 v | | 20 v | | [ [ ([
| Antimony | e wu | | e v} | | 6 v | | 6 v | | | N I [ ([
| Barium | 20 o | | 20 v | | 200 v | | 200 v | | [ [ I
| Beryllium . | 5 v || 5 v || 5ou | 5 vl || P [ [
| Cadmium | 5 v || s vl || 5 v | 5 u | [ . O [
| calcium | 5000 u| | | 5000 U] | | 5000 u| | | so00 u| | | || | | | || |
| Chromium | w0 v | | 10 v | | w0 v | | w0 u | | [ [ [
| Cobalt | s v | | so v | | so u | | 50 v | | [ P [
| Copper | &5 v { | & v | & v | { & v | | S [ [
| tron | %0 v | | 10 v | | 10 u | | 100 v | | | I [ .
| Magnesium | 5000 u} | | 5000 U} | | 5000 U} | | 5000 u| | | ] | | | | | I | |
| Manganese I ] e e R E R 1) R B | [ |
| Nickel | 4 v | | 40 v | | 40 u | | 40 v | | [ [ [
| silver [ 10 wu | |10 vy | |} w0 ou | | 10 v | | [ [ I
| Vvanadium | s v | | 50 v | | 50 v | | 50 vu | | [ | [ I
| Zinc T L ) I IR E 1 BT N S A L R T I S B [ | S ([
| | [ I [ [ | | [ T
: I [ b I [ I (I I {
Other analytes were analyzed for but were not detected/qualified. .
val - validity Refer to data qualifier definitions D1, D2, etc. - Field Duplicate Pairs
Com. - Comments : FB - Field Blank, EB - Equipment Blank, TB - Trip Blank
NA - Not Analyzed BG - Background Sample



Table 2
ANALYTICAL RESULTS

Page 2

Field Blanks for
Organic Analyses

Analysis Type :

: Treasure Island

: Pace Inc.

Site
Lab.

: Thorsten Anderson, PRC

: November 8, 1990

Reviewer

Date

Concentration in ug/L

’
'

1

1

'

L} L] — 1] L}
' P @ e ]
] > 1
) | o e e — . — e e . — — — —— —— . . —— — — — . —— ———
' [ ] ’
' ' ] 1
’ [] = ]
v " .
3 3 '
1 ] [7 B [
1 ' Q [
1 [ -] '
L} L} 1 L}
' ' b '
| e o ——— e —— —— e — — ——— — —— . — — —— ——— e e i — |
’ - ) « 1 .
) w ¢ ) '
] + m ] '
’ Qo '
' @ | o e o . o — —— — ——— — — s — — — — ———— — —— ————— ]
' - '
* o 1 8 [
1 o v > 1
1 V) e e e e s — — — — — - — —— —— —— — . — — — — e —— —
[] x ] 2 ]
1 " ’ .
(] wn = 1 )
L} - L] — L] 1
' vy I < < o .
' [ - B ] x x wn ‘'
. w v v
[ [ -] [
' + [ '
L} 1 L} t
| e e — — — ——— . . — — — — . ——— —— — — — — — —— —— —— —— — — |
1 m (3N 1
' w . '
+ ' m ' 1
. ¢ O .
) B 1| e e ——— — e e e e — — — — — — — — e —— . ————
' m ' I& ' '
1 L] L] L
' [=J '
' T ) e e o — —— . —— —— ——— — — — . M s — —— . ——— ——
' x . o ] »
' o « '
0 O 0 - 1
' O = N
' [ ) < < o .
[ m [ z = ["a] .
' [ ) ]
1 [ ) ]
L} L} ) )
t L] L} L}
| e e e e  —— — — — — — e e —— — — ——— — —— —— — e — ——— ————
3 [- -] * 9 )
+ - ' .
] v m v v
] O [
N m 1 e e e e — — — — — — — — —— — — — — — —— e — —— — }
' =) '
] o v © v
] o v > '
' T ) e i e e i —— — — — — —— e ———— —— — — — — e —— — — —— ]
’ x [ oD D ]
' v ' :
[ O v [l
) [= I ] ]
' « 0 D (=2 ~1 < .
1 m ¢ N - e =z ]
1 w o« QO '
1 . o ]
) 1 ) L}
) L} ) L}
| o o o —— — — ——— . . — —— — — — — — —— ——— e — ———— — —— |
) [-- ] s )
L [ d L] » L}
' ' m ' '
] [ ) ]
N P ) e e e o — —— — e . —— — — — — — — — — s s — —— — —— |
. L] L) — 1 )
] (=2 @ ]
v o 1 > 1
' T ) e e o — ——— — —— e . e —— — —— — —— ——— i —— — ——— — ]
' > ' o> ‘
1 1 1 L} L}
1 ©~N & )
] O 1 - )
1 ) [ ] o O < '
1 @ [T — - = [
] [ 2 TR} ]
] LI - ) [
' + ' ]
' ’ ' '
| e e i ————— ——— — —— . T —— —— —— ——— —— ——— —— }
' m LN | 1]
] = ' '
' 1 m ' '
v 1 Qe [
' b— e —— e — e —_— ——— ———— —_—_— —_—_———_—_ e —_—_———
1 1 L] — L} L}
1 o v @ L]
1 o 1 >@ v
N T ) e e e e —— — — . e r— — —— — — — —— — — — —— —— — — — ]
[ = ] pn T ) 1
. [ v [
[} -— &t ]
L} o 1] — 1 )
' ] o o < '
' [ - B B} - - =z '
' [z B v
’ LI - | ]
1 L] ) 1
1 L] ’ )
| e e o —— ——— ——— — —— ——— — —— — — — ————— —— —— — —— e |
[ ' ] [
1 L] L} 1
1 L] L} L
[ ' ' '
L} L] L} L}
L L] L} .
] ] 3 ]
L} L} ) ’
L] ] L} L}
v ' ' '
] 1 ] 3
' ' ' '
' = [ ] '
v O [] ] [
LT ’ ) 1
[l [ [ ~ 1
+ [u] L] ] - 1
] OO ] ~ 1
' [«] LR ] o 1
[ R I | .m [] =] ]
) . L} A d 1
C QO « I3 v U q - 1
1 =t - 0 ' w m m m []
] ' [ '
1 m- m. ] e T - []
1 QO @ [ — - .
TN O € OO [+ ]
) ' } od & - 7] .
[ ' v O @© 3
] ' Vo> [ ‘

Other analytes were analyzed for but were not detected/qualified.

T8 - Trip Blank

D1, 02, etc. - Field Duplicate Pairs

FB - Field Blank,
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BG - Background Sample

NA - Not Analyzed



Page 1 of 1

Table 3
ANALYTICAL RESULTS

Method Blanks for

Analysis Type :

: Treasure Island

: Pace Inc.

Site
Lab.

organic Analyses

: Thorsten Anderson, PRC

: November 8, 1990

Reviewer

Date

Concentration in ug/kg

—— — —— — — —— ————— — — — —— —— — — — — — —— —— — ——— ——— o s

'
L}

L}

L}

.

1] L » — » L}
v C O v @ '
’ @ ONn > 1
b ot Sy | e e e e o e e — — — e T —— — — — e e — - —— — — —— {
[ - - JEEX. | ] [}
) -— ) L} L}
RN '
1 T O 1 = ]
t e v 3 < < o 9 < '
' [ ] z = N =z =z ]
' v @ [*a} 1
] LI - 1
L] 1 L} L}
L] 1 1 L}
) e e —— — — — — —— . — —— — — ——- — ——————— . — — — — — — —}
' . s .
1 L} 1 13
[ ' m ' ’
. O e 1
' | o e e e e e —— e —— — — — — — — — — — — — — . — ——— — ——— ]
L4 LI A | v
) cC o @o ]
[ @Oy > []
I et N ) e e e e e e — — — — —— — — e — — — —— — — e — — — e —
[ - - 3 - T} » 2 ]
] — ] '
O N e '
1 WO t - ]
1 o= 1 3 < < < ~ - ]
] [ B x x x - = '
[] ] @ . ]
] [ -4 ) ]
L] L} » L}
. » L} )
| e e — —— ———— . . ——— —— e . — ———— ——— e e — — —— —— —— ——— {
L} 1 » L} L}
L] 1 » L}
L} L] m 1 .
’ [N & I | []
' | o e e —— — — — — — — T . ——— — —— —— ——— o — e e §
[ 1 - [
1 c 0 @ [
[ T O > ]
I e S ) e e et e o e e — e e s —— —— e —— — e ——— ———}
[ -] W ' ' =] ]
. L} » 1
0O N Y & '
] DO = )
[ I -~ < < < ~ - '
[ [] [7 3 =z F x - &z [
] QO ]
] LI S | ]
’ ' ] '
' L} 1 L]
| e o — ———— —— — —— — — — —— ——— ——— —— — — ——— — — ———
L] L} . . L]
. ' ] [
L] L} m 1 L]
] [N & I ) ]
H ) e e e e —— — — — . —— — — — A— — — — — e ——— — — i — ——— ]
[] hva + — L] L}
[ cC o @ [
] @O > ]
L} -— [] — —— — — — — — — — — — — —— — — — — — — — — — — —— — — — — )
¢ oo . =] =/ 1
L] -— L} ) 1
¢ 0 w [ ] ]
¢ @O [ | [
¢t O v I (=~ < < o .
[] [] [} -— - =z = []
[] ] Q - [
L} L} ot L} []
L] L] L} L}
L] L} L} L}
| e . — — — —— —— —— — —— — — — ———— — —— —— . — e i s |
L} 1 * L} L}
' ] . 1
' [ m ] [
+ [ & | []
' | o — ——— — —— — —— e . —— — — e — —— — — e —— ——— ———— —
L4 - '
1 C O v @ '
1 T Ot > .
| = Sl e e e e e e — —_—— e —_— —— e e ———_—— . — —— — —
| ] o0 D =) [
[] (= ] (] ]
DNy e '
[ OV = "
(I Y — - B o o < < o ’
[ "N - x x 1
’ T QO - 1
) [ I S} )
t ' [ [
L] L} L} L}
| o o —— —— ——— i —— . —— ——— — e — — — —— — ———— o —— o — —{
1 L} . L} L}
L] L} L} )
L} L} m L} 1]
[] Q0 [
' | e e e e — — —— —— e — — — — — — — — —— s —— — — — ————— |
[ 1 - 1
r E O 1 @ s .
+ a o v > 1
§ o | e e e e e — — —— . —— o ——— — e e
t oW [ 22 o '
] =] [l ]
. .m w [ ] '
' L e '
[ I = TR T [ =} < < o ]
] L7 B | — - =z x 1
[ [] Q -— .
] LI -] []
L} L} 1 L}
+ L} L} L}
1 o e m— ——— — —— —— —— e — — — ——— ———— — ——— — — ——{
L} L} L} L}
] ' ' (1] '
L} L} L] L L}
[ ' [ @ '
L} L} L} — ’
[ 1 ' [} '
] ) 3 £ 1
[ 1 . & .
L} L} 1 L
L} L} 1 nm L}
] ’ [] ~ [
[] ] (] - ]
] v ' > ]
. 1 ' ” ’
L L} L} ~ L}
[ .m ' [] £ [ 2] o 1
' « N ¢ [ N - [<] r s '
" a > ’ wo> O ~ 1
[ . - [ - £ a mv 1
e @ .m ' — N [
’ £ v -0 [ =] ~ '
1 < v J N QO < . w o [
' ' v w € C - 0N a Q '
v o (I R = V] O — < .
] - [ = - | > n L~ - '
] @ @ - QO - [T — - - — v
o O OO - 0 = o '
] [ [ O x w 0 ]
1 [} « QO w wl o [}
[ * . > w o (&) [

other analytes were analyzed for but were not detected/qualified.

- Field Duplicate Pairs

D1, D2, etc.

Refer to data qualifier definitions.

- Validity

- Comments
NA - Not Analyzed

val

TB - Trip Blank

EB - Equipment Blank,

BG - Background Sample

fB - Field Blank,

Com.
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